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This invention relates to 
new aminopiperazine derivatives 
having the potentiation of the 

cholinergic activity, etc., and represented by general formula (I) wherein R» is lower alkyl, etc., R 2 is aryl, etc, A is (a) or (b), Q is 
-N-CH-, etc., X is lower alkylene, etc., and R3 and R 4 are taken together to form lower alkylene, etc., and pharmaceutically acceptable 
salts thereof, to processes for preparation thereof and a pharmaceutical composition comprising the same. 
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DESCRIPTION 

NEW AMINOPIPERAZINE DERIVATIVES 

5 TECHNICAL FIELD 

This invention relates to new aminopiperazine 
derivatives and pharmaceutically acceptable salts thereof 
which are useful as a medicament. 

10 BACKGROUND ART 

Some aminopiperazine derivatives have been known as 
useful anti-amnesia or anti-dementia agents, for example, in 
PCT International Publication No. WO 91/01979. 

15 DISCLOSURE OF INVENTION 

This invention relates to new aminopiperazine 
derivatives and pharmaceutically acceptable salts thereof. 

More particularly, it relates to new aminopiperazine 
derivatives and pharmaceutically acceptable salts thereof 

20 which have the potentiation of the cholinergic activity, to 
processes for the preparation thereof, to a pharmaceutical 
composition comprising the same, and to a method for the 
treatment and/or prevention of disorders in the central 
nervous system for mammals, and more particularly to method 

25 for the treatment of amnesia, dementia, senile dementia and 
the like. Additionally, the object compound is- expected to 
be useful as therapeutical and/or preventive agents for 
schizophrenia, depression, stroke, head injury, nicotine 
withdrawal, spinal cord injury, anxiety, pollakiuria, 

30 incontinence of urine, myotonic dystrophy, attention deficit 
hyperactivity disorder, excessive daytime sleepiness 
(narcolepsy), Parkinson's disease or autism. 

One object of this invention is to provide new and 
useful aminopiperazine derivatives and pharmaceutically 

35 acceptable salts thereof which possess the potentiation of 
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the cholinergic activity. 
Another object of *-k- 

thereof. p P e «zane derivatives and salts 

A further object of t-h • 

« 9 redient. said arcinopip^^"" 9 ' " an «"ve 
Pharmaceutical^ accejah, de "vatives and 

still . acce Ptable salt thereof 

Still further object of <-h< • 
therapeutic method for the La, lnVen "° n *" *° P ™"° • 
aforesaid diseases in JL a] " d/or p "™>tion of 

^ivatives and ^^^^ ^»opi pe ra 2 ine 

utically acceptable salts thereof 



Rl- A -^%. 2 

^3 ^ »J 



herein R X is lower alkyi _ 

cycio .lower, al ky i, 7 M "W. 

— Of which may be Ultu™ 9 ^' 
substituent (s, ; or ac„, . SUltabl * 



,,2,, , —"-is,; or acyl,- 

lower alkyl, lower alkenvl , 
cvclo (lower, al ky i, ar yl ^aT" 
1-er al koxy . ^ lo J^ l'^"'^' 

~* °f which nay be slsf, IOCyCllC 9r ° UP ' 
^stituent ,s, .- or acv, ""^ W " h 



ij e SU jh 

substituent (s) ,- or acyl . 
A ls -I or - S02 - , 
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Q is -A-JL, -i-C-i- or -N-CH- 

( wherein R 5 is hydrogen, lower alkyl, 

substituted-lower alkyl , aryl, 
acyl or a heterocyclic group, 
and 

R 6 is hydrogen or lower alkyl), 
X is lower aikylene optionally substituted with 

suitable substituent (s) , and 
R and R* are each hydrogen or lower alkyl, or 

are taken together to form lower aikylene 
optionally condensed with a cyclic hydrocarbon 
or a heterocyclic ring, 
provided that when 

R 1 is lower alkyl, aryl, ar (lower) alkoxy 

or a heterocyclic group, each of which may be 
substituted with halogen, 

R 2 is cyclo (lower) alkyl, aryl or ar (lower) alkyl, each 
of which may be substituted with halogen, 

X is ethylene and 

R and R- ae taken together to form ethylene; 

then 1) Q is f 5 J ? 5 

-N-c- or -N-S0 2 - 

(wherein R 5 is substituted-lower -alkyl, aryl, 

acyl or a heterocyclic group) , 
or 

R s O R 6 
2) Q is -N-cl-ll- 

(wherein R 5 is hydrogen, lower alkyl, 

substituted-lower alkyl, aryl, 

acyl or a heterocyclic group, 

and 

R 6 is lower alkyl) ; or 
when R 1 is aryl which may be substituted with 
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halogen; 
x is ethylene; 

R3 and R4 «e taken together to , 

and t0 for7n ethylene; 

R2 iS lower ^^oxy, and 
? H H 0 H 

R is aryl, and 
Q is -N=CH- ; 
0 

then A is -c-, 

a nd Pharmaceutical l w = 

W " ««•»*•"• „ lt . thereof 

The ob;iect compound (I) or If. , 



A-N' 



l 3 l 4 + HO-y- R 2 

or its salt ■ 



R^— A-N 



N-Qa-R2 



fla] 
or its salt 
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Process 2 



Rl-A-N^- ^N-NH - rI-a-n^Nt-n-cnh-r 2 



.X^ T R^-NCO [IV] 

N-NH _ _ n M 

* 3 R 4 r3 r4 



I"! [ib] 
or its salt or its salt 



Process 3 



Ri 



i _ r|-z [vj x T a 

R -A-N N-NH- Ya-R ^ — V r!-A-N^ ^N-N-Ya-R 2 

A 3 Ai A? ki 



[Ic] 
or its salt 



[Id] 
or its salt 



Process 4 



HN-" ^N-Q-R 2 
R3 R 4 



R 1 -A-OH 



[VI] 
or its salt 



[VII] 

or its reactive derivative 
at the carboxy or sulfo 
group, or a salt thereof 



R 1 -A-N^ ^N-Q-R 2 



R3 



R4 



[I] 

or its salt 
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R3 R< 



NH- 



[Ila] 
or its salt 



fVIII] 
or its salt 



10 



Rl - A -N^ X >-N«CH-R2 
R 3 R 4 



15 flej 

or its salt 



20 "r*^** 2 £^I2L ,? . 

R 3 lM - Ri-C-H^»- Q . R 2 

R J R 



IVI) 

or its salt flfJ 

or its salt 

25 

Prr "-f».«Tfi 7 



30 Ri-A-N-%- Q _ R 2 ffffterlfication , x 

b R 3 J^** ■ «h-A-f\c- R 2 

R 3 R 4 



or its salt nr -1 1 

c °r its salt 



35 



20 



30 
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Process 8 



1 ^,X. 0 deesterification yt 
Rl-A-N-- ^N-Q-R 2 Rj -A-N ^N-Q-R 2 

d A3 k ° d A3 A4 C 

flil [Ij] 
or its salt or its salt 



10 Process 9 



i JK^ „ reduction , x 

r|-a-n^ ^n-q-r 2 ■ rI-a-n-^ ^n-q-r 2 

15 A3 A< A3 A< 

[Ik] tI/ j 
or its salt or its salt 



wherein R 1 , R 2 , r3, r 4 / R S f A/ Q and x are ea<=h ag defined 



above, 

O OR 6 
Y is -C-, -S0 2 - or -C-i- 

( wherein R 6 is as defined above), 

25 R 5 o R 5 R 5 o R 6 

Qa is -N-C-, -N-S0 2 - or -N-C-N- 

( wherein R 5 and R 6 are each as defined above) , 

r| is lower alkyl or substituted-lower alkyl, 
3 4 

R a and R a are each lower alkyl or are taken together 



to form lower alkylene, 
O O R| 

Ya is -C-, -SCb- or -H>ij- 



-SC£- or 

(wherein r| is lower alkyl), 
Z is an acid residue, 
35 R is aryl which may be substituted with suitable 
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substituent (s) , 
R a is arylamino which m-v, k 

*d i= lower al^ SUb « ltut ^ --1th halo g en, 

y WhlCh " substituted with anino. 

5 In the above and subsequent- 

specification. suitable exa ^« ^ption of the present 

to be included „ ithln ^ J ' ° * » * varrous definitions 
gained in detail ^ ^^^-^'^ mention are 

The term "lower" is * 
* -bon atom(s)/ unless ^^V;/ 63 - 3 - OUP ^ 1 to 
The lower moiety in the 1 

is intended * "^wer alJcenyl* and "lower 

atoms. mean -9«>up having 2 to 6 carbon 

The lower moiety in t-h« *. 
^tended to „ean a g rou c is 
Suitable "l„ W e r alkyl* " . ° 6 Carb ° n ato -- 

t— "substituted-lower al^ *° iet * ln «» 

"halo (lower) alKyl- - Iow , ' ar(low er)alkyl», 

"lower al ky i thlo » and "lower a^T" 0 "' """"^ '"^"vl". 
or branched Cl -C, alkyl ^ as 11 f^ 1 " 3 
isopropyl, butyl, isobutyl tert K . ^ Pr ° Pyl " 
-yi or the lifce, ln ^ P "^' "hylpropyl, 

Suitable "lower alfcenyl" ma y b ^ " " ethyI - 
C 2"C 6 alkenyl such as e * " ay be a straight or branched 

othenyl, propenyl, butenyl, pentenyl. 
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hexenyl, isopropenyl, butadienyl, pentadienyl, hexadienyl or 
the like, in which preferable one is ethenyl, propentyl or 
butadienyl. 

Suitable "lower alkynyl" may be a straight or branched 
C 2 -C 6 alkynyl such as ethynyl, propargyl, butynyl or the 
like, in which preferable one is ethynyl. 

Suitable "cyclo (lower ) alkyl " may be cyclo (C 3 -C 6 ) alkyl 
such as cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, 
in which preferable one is cyclopropyl. 

Suitable "aryl" and aryl or ar moiety in the terms 
"ar (lower) alkoxy", "aryloxy", "aryl amino", "arylsulfonyl", 
"aroyl" and "ar (lower) alkyl" may be phenyl, naphthyl, phenyl 
substituted with lower alkyl [e.g. tolyl, xylyl, mesityl, 
cumenyl, di (tert-butyl) phenyl, etc.] and the like, in which 
preferable one is phenyl or tolyl. 

Suitable "ar (lower) alkyl" may be benzyl, phenethyl, 
phenylpropyl, benzhydryl, trityl and the like, in which 
preferable one is benzyl. 

Suitable "lower alkylene" and lower alkylene moiety in 
the term "lower alkyl enedioxy" may be a straight or branched 
c l~ c 6 alkylene such as methylene, ethylene, trimethylene, 
propylene, tetramethylene, pen tame thy lene, hexamethylene, 
ethylethylene or the like, in which preferable one is 
methylene, ethylene or trimethylene. 

Suitable "lower alkoxy" and lower alkoxy moiety in the 
terms "ar (lower) alkoxy" and "halo (lower) alkoxy" may be a 
straight or branched C^-Cg alkoxy such as methoxy, ethoxy, 
propoxy, isopropoxy, methylpropoxy, butoxy, isobutoxy, tert- 
butoxy, pentyloxy, hexyloxy or the like, in which preferable 
one is methoxy or tert-butoxy. 

Suitable "ar (lower) alkoxy" may be benzyloxy, 
phenethyloxy, phenylpropoxy, benzhydryloxy, trityloxy and the 
like. 

Suitable "halogen" and halo moiety in the term 
"halo (lower) alkyl" may be fluorine, chlorine, bromine and 
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iodine, in wh ich preferabio ™ • 

„ . " ^ereraJDie one i s fluorine 

Suitable "halo (lower, alkyl" mav , 
substituted with one or J T * 3lkyl 

dichloro.ethyl, f luoro™ d^T" *" Chl — thyl, 

5 trifiuoromethyl, pentachT dlflUOrometh ^ 

preferable one is t rifi„ in which 

Suitable "halo (lower) alkoxy" Mv be , 
substituted with one or n h allcox l' 
dichloro^ethoxy, tl~ n JZ t y'^ *" CM °™°«hoxy, 

10 trl «— thoxy, PentachaoroeC rr;::^' 

preferable one i s trifluo^" 7 P * the lik °< 1" 

Suitable "lower 
—no, such as " - ^ o or 

-opropyaa^ino, butyla»ino, tert-Lt^ pr °P^"o, 
5 «~*Wi»o. hexy^mo, diethyls °' i ** ut «-l»<». 

dipopylaaino, dibutyia, no " ^ dleth ^no, 
aihexyia.nino, N-nethyleCl ^"^i™' <"Pe»tyla*ino, 
Preferable one is dileth^T " ^ *» 

« a^ZS ; u r ilyl " - ay be — ' "< - 

triethylsilyl or the l ilte T» il^f* 1 ' 11 * 1 ' """^l-Uyl. 

trinethylsilyl. ' " WhlCh Preferable one is 

Suitable "lower fl u i 
ethylenedioxy and the "^"'^J'" ™* b ° -thylenedioxy, 
■°ethy le „edi oxy . ln " hlch Parable one is 

-astrttrTatltl^teTr" ~ ~— * 

oxy 9 en ato m . and «ay in ^ JlZtT^' ^ 
monocyclic or polycyclic h», """^ or ""saturated, 
.heterocyclic g roup ^V^^ 9r ° UP ' P "^° 
=uch as unsaturated 3 to 6 " g bmtm ****e "roup 

containi„ g i to 4 nitrogen ^"^^ g roup 

Pyrrolinyl, i„,ida*olyl py r 'T,' eXa " Ple ' Pyrr ° ly1 ' 

Wr«lnyl. pyridazinyl,' Lfa"^ Pyrlmidinyl, 
lH-l, 2 .3-triazolvl, 2H -! \ «-^«-tri«,i w , 

. 2H 1,2,3-traasolyl, etc.,, tetrazolyl 
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[e.g. lH-tetrazolyl, 2H-tetrazolyl, etc.], etc.; 
saturated 3 to 7-membered heteromonocyclic group containing 1 
to 4 nitrogen atoms [e.g. pyrrolidinyl, imidazolidinyl, 
piperidyl, piperazinyl, homopiperazinyl, etc.]; 
unsaturated condensed heterocyclic group containing 1 to 5 
nitrogen atoms, for example, indolyl, isoindolyl, 
indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, 
imidazopyridyl, indazolyl, benzotriazolyl, 
tetrazolopyridazinyl [e.g. tetrazolo [1, 5-b] pyridazinyl, 
etc.], quinoxalinyl, etc.; 

unsaturated 3 to 6-membered heteromonocyclic group containing 
an oxygen atom, for example, pyranyl, furyl, etc.; 
saturated 3 to 6-membered heteromonocyclic group containing 
an oxygen atom, for example, IH-tetrahydropyranyl, 
tetrahydrof uranyl , e tc . ; 

unsaturated, 3 to 6-membered heteromonocyclic group 
containing 1 to 2 sulfur atoms, for example, thienyl, etc.; 
unsaturated 3 to 6-membered heteromonocyclic group containing 
1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, 
oxazolyl, isoxazolyl, oxadiazolyl [e.g. 1, 2, 4-oxadiazolyl, 
1,3, 4-oxadiazolyl, 1,2, 5-oxadiazolyl, etc. ] , oxazolinyl [e.g. 
2-oxazolinyl, etc.], etc.; 

saturated 3 to 6-membered heteromonocyclic group containing 1 
to 2 oxygen atoms and 1 to 3 nitrogen atoms [e.g. 
morpholinyl, etc. ] ; 

unsaturated condensed heterocyclic group containing 1 to 2 
oxygen atoms and 1 to 3 nitrogen atoms [e.g. benzofurazanyl, 
benzoxazolyl, benzoxadiazolyl, etc.]; 

unsaturated 3 to 6-membered heteromonocyclic group containing 
1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, for example, 
thiazolyl, thiadiazolyl [e.g., 1, 2, 4-thiadiazolyl, 
1,3,4-thiadiazolyl, 1 , 2, 5-thiadiazolyl, etc.], etc.; 
saturated 3 to 6-membered heteromonocyclic group containing 1 
to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g., 
thiazolidinyl , etc . ] ; 
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unsaturated condensed. heterocvei 

sulfur .to-, and 1 to 3 n it ^ C ° ntainin * 1 to 2 

benzothiadiazolyi, etc , T ^ iB ' 9 " b «« otti "olyl, 

unsaturated condenspri 
* ox yg en at 0mS t . g benzof r ° C ^ llC 9r ° UP «"a-ing 1 to 2 
etc., and the u'ke. ^ ' benZ ° di °*°^< <*»«yl. 

thienyl, Pyridvl mp , h , ' " WhlCh Parable one is 
Suitable -acyl" an/ , tetra ">ethylchroma„yl • 

— — ~™ yi or a 

a heterocycliccarbonyl and the li ke 

- _ . y ' ^ lodoet h°xycarbonyl, 

^^,2-trichloroethoxycarbonyl etc- i w • 
-substituted aryioxycarboji [e g ''/^"""^ « 
<-nitrophenox y carbon y i, 2 -nil' T Phen ° Xycarb °^. 
substituted or unsubst tut« TTn ° tC - U 
Wyloxycarbonyl, ^ ar(1 -«>a"°xycarbon y i 

pnene thyloxycarbonyl. 
benzhydryloxycarbonyl, ^-nitroh.- , 

the like. ' aitrob «"yl<'xy=arbonyl, etc., and 

—hylcarba^, di y e~to y P r ylCarbMOy1 ' 
N-methyl.N-ethyicarban.oyi and the li ke 

a- the l ike , \' D ST^T^ ^"^^Icarbamoyl 
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phenyl sulfonyl carbamoyl, tolylsulfonylcarbamoyl and the like. 

The carbamoyl substituted with lower alkylsulfonyl may 
be methylsulfonylcarbamoyl, ethylsulf onylcarbamoyl and the 
like. 

The carbamoyl substituted with a heterocyclic group may 
be one substituted with a heterocyclic group as mentioned 
above . 

The lower alkanoyl may be substituted or unsubstituted 
one such as formyl, acetyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl, pivaloyl, hexanoyl, trif luoroacetyl or 
the like. 

The aroyl may be benzoyl, naphthoyl, toluoyl, di(tert- 
butyl) benzoyl and the like, in which preferable one is 
benzoyl . 

The heterocyclic moiety in the term 
"a heterocycliccarbonyl" may be one mentioned above as a 
heterocyclic group. 

Suitable "acid residue" may be halogen [e.g. fluoro, 
chloro, bromo, iodo], arenesulfonyloxy [e.g. 

benzenesulfonyloxy, tosyloxy, etc.], alkanesulfonyloxy [e.g. 
mesyloxy, ethanesulfonyloxy, etc.], and the like, in which 
preferable one is halogen. 

Suitable "cyclic hydrocarbon" may be a saturated or 
unsaturated cyclic hydrocarbon such as cyclopentane, 
cyclohexane, benzene, naphthalene, indan, indene or the like. 

Suitable "substituted-lower alkyl" may be lower alkyl 
substituted with halogen, aryl, acyl, lower alkoxy, aryloxy 
and the like, in which preferable one is benzyl. 

Suitable "heterocyclic ring" may be one which is a 
heterocyclic group, as mentioned above, added by hydrogen. 

Preferred "suitable substituent" as the substituent of 
lower alkyl, lower alkenyl, lower alkynyl, cyclo (lower) alkyl, 
aryl, ar (lower ) alkoxy, aryloxy, arylamino or a heterocyclic 
group for R 1 may be halo (lower ) alkyl, halo (lower) alkoxy, 
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lower alkenyl, lower alkvnvl i 

acyl, lower alkylsily ; ^ a^yWno, acyla»i„o, 

aUcylenedioxy, ^ ^ 

aryloxy, lower ™ a^no, cyano , 

Preferred "lower si irvi , u • ^ 
Stable ^titu^u., - "^ ^ * 

substituted with lower alkoxv ^ ^"^ally 
is methoxymethyl. " h m ° re Preferable one 

optio„al ly substituted with ^iT^'T' 

one i. propenyl, butadienyl J m °" P«ferable 

suita^^t^nsr'trHr 1 ^ r - — e d Kith 
o Ptlonally substituted wlt £ rj b ^ u w - kynya 

one i. ethynyl or Phenylethynyl ^'"-M* 

Preferred "cyclo (lower) alkvl wh< k 
with suitable substituent ,s • fo ! R f * "* "* s ^"tuted 

Preferred "ary! „ hlch „ ° "* y * ^oPropyl - 
substituent(s). for .i ma „ kT °* sub ""«ted with 

suitable 

with halo (lower) alxyi haloM ° Ptiona "y substituted 

aryl, aryloxy, acyl , „ nydrojt y' nitro, amino, cyano, 

-re preferable o!e is l e ^ ~ ^ *» which 

trifluoromethyl, trif lull! , ° Pti ° naUy =*>stituted with 
—hylamino, trU^^ZL^' — 

hydroxy, nitro , amino, cya „ o y '" eth ° Xy ' »« th ^enedioxy 

-hoxycarbonyl. 

Preferred "ar,l 0 „er,al*ox v „ h " ""hylthio. 

stable substituenUs, ■ for r! * ^ 5ubst "«ed with 

"hich more preferable one is k f =r (lower) altoxy, i„ 
Phe nylp ro P oxy, ben2hydr - X 1 ; r*~-- 

R may be aryloxy, in which more 
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preferable one is phenoxy. 

Preferred "arylamino which may be substituted with 
suitable substituent (s)" for R 1 may be arylamino, in which 
more preferable one is arylamino. 

Preferred "a heterocyclic group which may be substituted 
with suitable substituent (s) " for R 1 may be pyridyl, 
methylpyridyl or (hydroxy) tetramethylchromanyl . 

Preferred "acyl" for R 1 may be aroyl, in which more 
preferable one is benzoyl. 

Preferred "suitable substituent" as the substituent of 
lower alkyl, lower alkenyl, lower alkynyl, cyclo (lower) alkyl, 
aryl, ar (lower) alkoxy, lower alkoxy, aryloxy or a 
heterocyclic group for R 2 may be halo (lower) alkyl, lower 
alkenyl, lower alkynyl, lower alkylamino, acyl, lower 
alkylsilyl, lower alkoxy, aryl, lower alkyl enedioxy, acyloxy, 
hydroxy, cyano, aryloxy, acyl amino, nitro, halogen, 
halo (lower) alkoxy, lower alkylthio and the like. 

Preferred "lower alkyl which may be substituted with 
suitable substituent (s) " for R 2 may be lower alkyl 
20 substituted with aryl or aryl and hydroxy, in which more 
preferable one is benzyl or phenylhydroxymethyl . 

Preferred "lower alkenyl which may be substituted with 
suitable substituent (s) " for R 2 may be lower alkenyl 
optionally substituted with aryl, in which more preferable 
25 one is styril. . . 

Preferred "lower alkynyl which may be substituted with 
suitable substituent (s) " for R 2 may be lower alkynyl 
optionally substituted with aryl, in which more preferable 
one is ethynyl or phenylethynyl. 

30 Preferred "aryl which may be substituted with suitable 

substituent (s)" for R 2 may be aryl optionally substituted 
with halo (lower) alkyl, lower alkenyl, lower alkynyl, lower 
alkylamino, lower alkoxy, lower alkylenedioxy, hydroxy, 
cyano, aryl, aryloxy, acyl, acylamino, nitro, halogen, 

35 halo (lower) alkoxy or lower alkylthio, in which more 
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oxo, dioxo, me thyl" dLetTyi h d « is 
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ethylene or Methylene. ~ y * * eth * ie -' 
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ea !ower alkylene which R 3 ^ D 4 

9et ^:; r :;r - - — - Lit le r taken . 

Sui tabl e Pharmaceutical accede „«. o f the obJect 
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compound [I] are conventional non-toxic salts and include 
acid addition salt such as an inorganic acid addition salt 
[e.g. hydrochloride, hydrobromide, sulfate, phosphate, etc.], 
an organic acid addition salt [e.g. formate, acetate, 
trifluoroacetate, maleate, tartrate, methanesulfonate, 
benzenesulfonate, toluenesulf onate, etc.], a salt with an 
amino acid [e.g. aspartic acid salt, glutamic acid salt, 
etc.], a metal salt such as an alkali metal salt [e.g. sodium 
salt, potassium salt, etc.] and alkaline earth metal salt 
[e.g. calcium salt, magnesium salt, etc.] and the like. 

The processes for preparing the object compound [I] are 
explained in detail in the following. 

Process 1 

The compound [la] or its salt can be prepared by 
reacting a compound [II] or its salt with a compound [III] or 
its reactive derivative at the carboxy or sulfo group, or a 
salt thereof. 

Suitable salt of the compounds [la] and [II] may be the 
same as those exemplified for the compound [I] . 

Suitable salts of the compound [III] and its reactive 
derivative at the carboxy or sulfo group may be metal salt or 
alkaline earth metal salt as exemplified for the compound 
[I]. 

Suitable reactive derivative at the carboxy or sulfo 
group of the compound [III] may include an ester, an acid 
halide, an acid anhydride and the like. The suitable 
examples of the reactive derivatives may be an acid halide 
[e.g. acid chloride, acid bromide, etc.]; 

a symmetrical acid anhydride; a mixed acid anhydride with an 
acid such as aliphatic carboxylic acid [e.g. acetic acid, 
pivalic acid, etc.), substituted phosphoric acid [e.g. 
dialkylphosphoric acid, diphenylphosphoric acid, etc.]; 
an ester such as substituted or unsubstituted lower alkyl 
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ester [e.g. methvl o**-^ ^ , 

"-substituted arUo„e rl a"vT' substituted or 

benzhydryl ester pi f " ' e - 9 ' 

jr «ier, P-chlorobenzyl ester .»„ , 

S unsubstituted aryl e,i-.r , °' substituted or 

«-nitrophenyl ester 24 d ^ t0lyl 
Pentechlorophenyi est!; 1 "" rOPh6nyl 

«"»• These reactive derivator ^-^azo le , or the 
-cording to the *i nd of the COTpo «" ^^-4 'elected 

The reaction is usually carri»H I U5ed - 
solvent such as water ac « t * ° Ut ln 3 ""ventional 

• ethylene chloride e L v T i *' Chlor ° f °r». 

-ate, V.*-^^* 1 ^^*™™. ethyl 

solvent which does not adversely TI« " ^ 
*»ong these solvents hvn lnfluence the reaction. 

»i«ure with water hydr ° PhlliC .nay be used . 

"hen the compound [Hi] is . 

"s salt form in the reactii „ " * 3Cld f °™ « 

.reaction, the rparf • 
carraed out in the presence of « Ctl ° n 18 Preferably 

*« such as N /H .- dlcvc , oh °'' Con "entional condensing 
»-cyclohexvl-». d " yCloh e x ylcarbodiimide, 
N-ethyl- 7- 3 N d r°^ h ° lin0et ^carbodiimide, 

-ride. .s^rtr^r-^ — 

the me. y y> 6 chloro -lH-benzotria 2 ole, or 

The reaction temperature is nof- •«.. 
reaction can be carried T critical, and the 

carried out under cooling to heating. 

The compound fib] or its «u , ^ 
"acting a compound tzIJ or it T, 1 ~ £ fT"" * 

c WiC h a compound [ivj . 
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Suitable salts of the compounds .lb) and HI] may be the 
..». as those exemplified for the compound [II. 

This reaction is usually carried out in a solven such 
as dioxaL. tetrahydrofuran, ben.ene, ^ 
S chloride or any other organic solvent which does not 
adversely influence the reaction. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to warming. 

10 ^^compound .,«, can be prepaid by reacting a compound 
ricl or its salt with a compound [V]. 

Suitable salts of the compounds He] and [Id] may be the 
same as those exemplified for the compound H] . ^ 

The present reaction is preferably carded out in 
presence of base such as an alkali metal .e.g. lithium, 
presence o a l la line earth metal {e.g. calcium, 

sodium, potassium, etc.), alkaline e , 
etc ) alkali metal hydride (e.g. sodium hydride, etc.), 
Valine earth metal hydride ,e.g. calcium hydride, etc., and 

20 ^ "his reaction is usually carried out in a solvent such 

Hn»rhvl ether, tetrahydrofuran, 

^^Tt^rrn^ critical, and the 
reaction is usually carried out under cooling to heating. 

Pr "™ SS 1 „ |T . or it . salt can be prepared by reacting 

The compounc M or ts sal ^ ^ ^ 

30 ^rvrderll^at the carboxy or sulfo group, or a salt 

thereof. . tn same as 

Suitable salt of the compound [VI] may be z 

those exemplified for the compound [I]. _ reactive 

Suitable salts of the compound [VII] and xt. reactxve 
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The reaction temperature < 
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y «rr led out under warming to heating. 
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reaction condition [e.g. solvent, reaction temperature, etc.] 
of this reaction are to be referred to those as explained in 
Process 2. 

Process 7 

The compound [Ih] or its salt can be prepared by 
subjecting a compound [Ig] or its salt to deesterif ication 
reaction. 

Suitable salts of the compounds [Ig] and [Ih] may be the 
same as those exemplified for the compound [I] . 

The reaction is carried out in accordance with a 
conventional method such as hydrolysis or the like. 

The hydrolysis is preferably carried out in the present 
of a base or an acid including Lewis acid. Suitable base may 
include an inorganic base and an organic base such as an 
alkali metal [e.g. lithium, sodium, potassium, etc.], 
an alkaline earth metal [e.g. magnesium, calcium, etc.], the 
hydroxide or carbonate or bicarbonate thereof, trialkylamine 
[e.g. trimethylamine, triethylamine, etc.], picoline, 1,5- 
diazabicyclo [4 . 3.0] non-5-ene, 1 , 4-diazabicyclo [2.2.2] octane, 
1, 8-diazabicyclor5.4.0]undec-7-ene, or the like. Suitable 
acid may include an organic acid [e.g. formic acid, acetic 
acid, propionic acid, trichloroacetic acid, trif luoroacetic 
acid, etc.], an inorganic acid [e.g. hydrochloric acid, 
hydrobromic acid, hydroiodic acid, sulfuric acid, etc.] and 
Lewis acid [e.g. boron tribromide, etc.]. 

The reaction is usually carried out in a solvent such as 
water, an alcohol [e.g. methanol, ethanol, etc.], xylene, 
diethylene glycol monomethyl ether, methylene chloride, 
tetrahydrofuran, a mixture thereof or any other solvent which 
does not adversely influence the reaction. A liquid base or 
acid can be also used as the solvent. The reaction 
temperature is not critical and the reaction is usually 
carried out under cooling to warming. 
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The compound n-u , 
feting a compound ' f ~ * ^ 

reaction. ■ ° r ltS Salt to deesterification 

5 Suitable salts of 

«- as those exe m pl lfled f o r °T h OUndS " 31 ™* b * «» 

This reaction can* COT,POUnd "> ' 

•« — as £Eac£S ^; ::;te d r ::: r e n t r stantiany the 

reaction condition [e.o solved "action rod e and 

" o f this reaction are t * ^J^" 0 " «c. , 

iEacasfiJ. ererred to those as explained in 

Proi-pg,, a 

The compound (irt or it-. . 
> — ng the compound' u k Z ~ " 

^nner. * 3re Carried out in a conventional 

Suitable reducing agents to h« 
reduction are a metal fe T tin " Ch " lc - 1 

a ^combination ot such ^J^™' 

chromaum chloride, chromium acetate \ ? [S - g ' 
inorganic acid fe.g formin 3C * tate ' etc -J «nd an organic or 

acid, trifluoroacet'c acTd " i ^ 
hydrochloric acid h „ P ~ t0lUene5U i^ic aci d/ 

iC aci °, hydrobromic acirt , 
such metal and/or metallic r- ' a combin ation of 

—urn tri-^^r^.^. — - h y dride, 
butoxyaluminum hydride etc f trl - t - 

cyanoborohydride, t«trs..i->, , wide, sodium 

tetramethyla^nonium borohydride, borane, 
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diborane, etc.], a phosphorus compound [e.g. phosphorus 
trichloride, phosphorus tribromide, triphenylphosphine, 
triethylphosphine, etc.] and the like. 

Suitable catalysts to be used in catalytic reduction are 
conventional ones such as platinum catalyst [e.g. platinum 
plate, spongy platinum, platinum black, colloidal platinum, 
platinum oxide, platinum wire, etc.], palladium catalyst 
[e.g. spongy palladium, palladium black, palladium oxide, 
palladium on carbon, colloidal palladium, palladium on barium 
sulfate, palladium on barium carbonate, etc.], nickel 
catalyst [e.g. reduced nickel, nickel oxide, Raney nickel, 
etc.], cobalt catalyst [e.g. reduced cobalt, Raney cobalt, 
etc.], iron catalyst [e.g. reduced iron, Raney iron, etc.], 
copper catalyst [e.g. reduced copper, Raney copper, Ullman 
copper, etc.], or the like. 

The reduction is usually carried out in a solvent. 
A suitable solvent to be used may be water, an alcohol [e.g. 
methanol, ethanol, propanol, etc.], acetonitrile or any other 
conventional organic solvent such as diethyl ether, dioxane, 
tetrahydrofuran, etc. or a mixture thereof. 

The reaction temperature is not critical, and the 
reaction is preferably carried out under warming to heating. 

The compounds obtained by the above processes can be 
isolated and purified by a conventional method such as 
pulverization, recrystallization, column chromatography, 
reprecipitation, or the like. 

It is to be noted that the compound [I] and the other 
compounds may include one or more stereoisomer is) such as 
optical isomer (s) or geometrical isomer (s) due to asymmetric 
carbon atom(s) and double bond(s), and all of such isomers 
and mixture thereof are included within the scope of this 
invention. 

Additionally, it is to be noted that any solvate [e.g. 
enclosure compound (e.g. hydrate, etc.)] of the compound or a 
pharmaceutical^ acceptable salt thereof [I] is also included 
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within the scope of tM c < 

The object compound rn u 
salts thereof possess S JJ Piratically acceptable 

activity, and are ,3,^^^ ^ent la tion of the chol inergic 
the central nervous system f treat ^nt of disorders i n 

<* -esia, dementia, ^1^ ^ ^ularly 

Additionally, the ob T de ^ntia and the li ke . 

therapeutical and/or p^LT "> * - 

depression, stroke, head In 3ury T-'" 

-rd injury/ anxiety , p.^* iM " lthd ""^ -Pin.l 

atonic dystrophy, attention Zl^T^ ^ 
excessive daytime sleepiness ,„ T ^activity disorder, 
disease or aut ism . Narcolepsy, , Parkinson • s 

compound (I], the^ttT***** ^ Usefulne ss of the object 

cne pharmacological H a <- = * "jecc 
^own in the following. ° f the impound fi, is 



Test; 

Penile erection in rat 



(This, test was carried 
to that described in "> 0 ; h V CC ° rdin9 t0 * -nner 
(1994)) P J - Pha ™acol vol. 64 , 147-153 



(i) Method 



Male Fischer 344 ra ts at ... 

-ccessive days be(ore the e t d es 3 t - nUt « • *y *o r three 
9r ° UPS ° f si * and varlous doses tS o ™ e »f were tested In 

91Ve " ln "»i-rand OTi eed order Th ! " C °"" P ° Und » e « 
suspended in 0.5»-«thyl-celi„i ""-Pounds were 

and oiven l-tr^u^^ 0 " -"-i«.l y before use, 
before the start of test t ° f 1 ""^ J«" 

*« was placed i„ . p J spex i„ junc tio n , each 

behavior „ as observed fo 60 ml f* 25 " 35 «* ™ its 

60 nunutes, duri ng „ hich tlme 
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number of penile erections was counted. A mirror was 
situated behind each box to facilate of the rat. Data was 
expressed as a mean number. 

(ii) Test Result 
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Test Compound 


Dose 


Penile Erection 


(Example No.) 


(mg/kg) 


( number /hr) 


2 


1 


2.57 


3-2) 


0.1 


1.71 


14-3) 


0.32 


1.57 
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It is clear that the compound having the above-mentioned 
activity ameliorates the memory deficits (i.e. amnesia, 
dementia, senile dementia, etc.) from the description in The 
Journal of Pharmacology and Experimental Therapeutics, Vol. 
279, No. 3, 1157-1173 (1996). Further, it is expected that 
the compound having the above-mentioned activity is useful as 
therapeutical and/or preventive agent for aforesaid diseases 
from some patent applications filed before. this patent 
application. 
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For therapeutic purpose, the compound [I] and a 
pharmaceutically acceptable salt thereof of the present 
invention can be used in a form of pharmaceutical preparation 
containing one of said compounds, as an active ingredient, in 
admixture with a pharmaceutically acceptable carrier such as 
an organic or inorganic solid, semi-solid or liquid excipient 
suitable for oral or parenteral administration. The 
pharmaceutical preparations may be capsules, tablets, 
dragees, granules, suppositories, solution, suspension, 
emulsion, or the like. If desired, there may be included in 
these preparations, auxiliary substances, stabilizing agents, 
wetting or emulsifying agents, buffers and other commonly 
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used additives. 

While the dosage of the c 
upon the age and condition of the oatient Ending 
dose of about 0.1 ng i m ,„ patlent ' an average single 

* and 1000 „, of the co^und £ " "° *" 2S ° 

treating the above-^ntioned dise S e7 f « 

Prpna ^tirn V 

added dropwise ben zy i oxyc J^Jt ^T7° !" ~ 
reaction fixture was stirred at t ' " "'^ The 

hour. The reaction ■ / Dt ten P er ature for 1 

separated. Z ^ TT """^ » d 

Product „as used for the next step l^^^ 

Pr gpfrpi-jon p 

hydrochloric acid n 5 ml , „ ed conc entrated 

ml) clropwise below 
of sodium nitrite f380 m „» • A sol ution 

r - The ^ x j::j:-^ :- c il r h added d — 

^^T^TT t ™ - — " 0 was 

crude rac-l-acet y l- 2 ! car r o y : :L::i o eVaP ° rated °" * ^ 
The crude product, b enz y iaJ„ ".T^T!^" " " " ° 
hydroxybenzotriazole ,1 35, „, „ * l ~ 

1) was added N-ethyl-N. f 3 ! "^^"or^ide , S 

ethyl N -'3-d lm ethylan,inoprop y i )ca rb 0 dii nid e 
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hydrochloride (1.92 g) at 0°C. The reaction mixture was 
stirred at ambient temperature for 4 hours* The reaction 
mixture was poured into the mixture of ethyl acetate and 
brine. The organic layer was combined, dried over magnesium 
5 sulfate, and concentrated to give rac-N-benzyl-l-acetyl-4- 
nitrosopiperazine-2-carboxamide (655 mg) . This product was 
used for next step without purification. 

Preperatipn 3 

10 To a slurry of (S) -l-acetyl-2-methylpiperazine (424 mg) 

in water (2.5 ml) was added concentrated hydrochloric acid 
(0.9 ml) dropwise below 25°C. A solution of sodium nitrite 
(227 mg) in water (2 ml) was added dropwise at 0°C. The 
mixture was stirred at 0°C for 2 hours. A solution of sodium 
15 hydroxide (409 mg) in water (6 ml) was added dropwise at 0°C. 
The mixture was extracted with chloroform, washed with water, 
dried and evaporated to give (S) -l-acetyl-2-methyl-4- 
nitrosopiperazine (350 mg) . This product was used for next 
step without purification* 

20 

Preparation 4 

To a mixture of 1 -benzyl oxycarbonyl- 4- 
nitrosohomopiperazine (1.0 g) in water (2.0 ml) and acetic 
acid (1.09 ml) was added zinc powder (745 mg) at 8-13°C 
25 (exothermic reaction) with ice-water cooling bath. After 

removal of the bath, the temperture was raised till 55°C and 
the reaction mixture was additionally stirred at 30-4 0°C for 
1 hour. Acetic acid (1.09 ml) and zinc powder (745 mg) was 
added to the reaction mixture and stirred at 40° for 1 hour. 
30 After cooling, zinc residue was filtered off and washed with 
methanol (5 ml) on the Celite. The combined filtrate was 
added into dichloromethane (10 ml) and sodium hydroxide (1.6 
g) in water (5 ml) below 35°C. The resulting precipitate was 
filtered off with Celite and the residue was washed with 
35 dichloromethane (20 ml) . The combined filtrate was dried 
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over magnesium sulfate and filtered The 

condensed in vacuo to QiV e i • The titrate was 
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without further purification. ^ neXt Step 

Pr »"»mirii "i 

To a mixture of rac-N-benzyl-l- a cetvl-<, 
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35°C. The resulting precipitate was filtered off with Celite 
and the residue was washed with chloroform (50 ml) . The 
combined filtrate was washed with water, dried over magnesium 
sulfate and concentrated to give (S) -l-acetyl-4-amino-2- 
methylpiperazine (320 mg) . This product was used for next 
step without purification. 

Preparation 7 

To a stirred solution of rac-ethyl 4- 
benzoyloxycarbonylpiperazine-2-carboxylate (4 g) and 
triethylamine (5.1 ml) in dichloromethane (50 ml) was added 
acetic anhydride (1.72 ml) at 0°C. The mixture was stirred 
at ambient temperature for 3 hours, diluted with chloroform 
and washed with IN hydrochloric acid, water, saturated 
aqueous solution of sodium hydrogen carbonate, water, brine, 
dried over magnesium sulfate and concentrated. The residue 
was purified by flash column chromatography eluting with a 
mixture of ethyl acetate and n-hexane (2:1) to give rac-ethyl 

l-acetyl-4-benzyloxycarbonylpiperazine-2-carboxylate (4.63 
g) - 

NMR (DMSO-d 6 , 6) : 1.07 (3H, br s), 1.98 (1H, s) , 2.07 
(2H, s), 3.15-3.38 (2H, m) , 3.75-3.92 (2H, m) , 
4.00-4.10 (2H, m) , 4.35-4.50 (2H, m) , 4.85 (1/3H, 
s), 4.98 (2/3H, d, J=5Hz), 5.07 (2H, s) , 7.30-7.40 
(5H, m) 

Preparation ft 

To a stirred solution of (S) -l-tert-butoxycarbonyl-2- 
methyl-3-oxo-4-benzylpiperazine (1.0 g) in tetrahydrofuran 
(15 ml) was added borane-dimethylsulf ide complex (0.49 ml) at 
0"C under nitrogen atmosphere. After stirring at 45°C for 
1.5 hours, borane-dimethylsulfide complex (0.46 ml) was added 
and the reaction mixture was stirred at 45°C for another 2 
hours. After cooled to 0*C, the reaction mixture was 
quenched with methanol. After evaporation of the solvent. 
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the residue was purifi eri h„ *i 

give <S)-l-tert-butoxycaL„ , , " e ^ n " heXMe »'•> *» 

«u>. 2 . 59 , 1H . dt , J=8 , 2 , 2H2); 2 2 . 7 '; H ; 1H dd ' dd J = 10 ' 

prpna rritirn i 

To a stirred solution of r S J-i «-« «. w 

fixture was stirred at 50-c for , t ^ reac "°» 

solvent was evaporated off tL reT C ° 0li " 9 ' ^ 

with i» aqueous ™ e «M -nade to alkali 

-ith ethyl acetate JTZ^^ "* ^ 

over ra a g nesiJ sulfate ^ 
b e n2 yl-3- methylplpera2ine fa ^---«„trated to g ive „,.,. 

NMR (DMSO-d^ , ^ 

-»^.»-,.3 1 4 ^;; , ' 2 - 73 - a - 99 '*-->.3.« (2 H. 

^ar^i'rn i p 

To a stirred solution of rsi-i u 
'«8 mg) and triethyla*^ (0 " ^''T' 1 ''^'^ 1 ^'^ 
«) was added acetic anhydride 0^2 " « behlo «-^— (5 
"action fixture was stiLe" at h "'^ 
W S . Methanol was added to 1" ** « 

»» residue was taken ^in et^a" 

water and brine The „ "* Md Washed «ith 

-Ifate an d c^Z^T' ^ ~™ 
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n-hexane <2:1) to give (S) -l-acetyl-4-benzyl-2- 

methylpiperazine (660 mg) . 

NMR (CDCI3, 6) : 1.25 (4/3H, d, J=7Hz) , 1.36 (5/3H, d, 
J=7Hz), 2.07 (4/3H, s) , 2.10 (5/3H, s) , 1.95-2.19 
(2H, m), 3.39-3.58 (3H, m) , 2.67 (1H, d, J=13Hz) , 
2.79-2.87 (1H, m) , 2.96 (1/2H, t, J=15Hz) , 3.92 
(1/2H, s), 4.39 (1/2H, d, J=15Hz) , 4.72 (1/2H, s) , 
2.70-2.79 (4H, m) , 2.92-3.00 (4H, m) , 5.44 (1H, s) 

Preparation 11 

To a solution of 25% hydrogen bromide-acetic acid (1.5 
ml) and anisole (0.09 ml) was added N- (4-benzyloxycarbonyl-l- 
homopiperazinyl)-p-fluorobenzamide (529 mg) dropwise for 3 
minutes under nitrogen atmosphere. The reaction mixture was 
stirred at ambient temperature for 3.5 hours and diluted with 
diethyl ether. The resulting precipitate was collected and 
washed with diethyl ether to give N- (1-homopiperazinyl) —A— 
fluorobenzamide hydrobromide (606 mg) . This product was used 
for next step without further purification. 

Preparation 1? 

4N Hydrogen chloride - ethyl acetate (250 ml) was added 
into N- (4-acetyl-l-piperazine) -tert-butoxycarboxamide (16 g) , 
and the mixture was stirred at ambient temperature for 4 
hours. The precipitate was collected and washed with ethyl 
acetate to give l-acety-4-aminopiperazine dihydrochloride (14 

g). 

mp : 155-157°C 

NMR (CDC1 3 , 6) : 2.03 <3H, s) , 2.78-3.02 (4H, m) , 3.39- 

3.67 (4H, m) 

Preparation 1 ? 

To a solution of rac-ethyl l-acetyl-4- 
benzyloxycarbonylpiperazine-2-carboxylate (34 6 mg) in 
methanol (10 ml) was added 10% palladium on carbon (110 mg) , 
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and the mixture was stirrprf = +- 

at* for s hours. Pallad "! "* te " Pe " tu " ™der l 

Celite and the fiUrl waT " »" °" 

was purified by f lash col" CO " Centrated to ■» oil which 

5 mixture of m1 -k , ™" chro "»=tography eluting with a 

" ° f ""^hanol and ethyl acetate n. 10) 
ethyl 1-acetylpiperazin- , ° glVe rac " 

2.70-3.0 ( « «, ' ' ' J=7HZ) ' 2 - 15 (3H ' »>' 
f2H », V 3.43-3.64 (3H, m> , 4.18-4.42 

C2H, 5.19 (l H/ d , J=5H 2 , 

hydro^Lt^lTLr't"" 2 ^^" 21 - «•» «> - 

temperature for 3 Lu"s The <60 ° - , " anbi "" 

«- -vent «as evaded r f "; ^" 1 "^ °" ~ 
column chromatography elutina with PUrlfied 
chloroform ,l :5) to ^.T^ T^"" 1 
«»thylp 1 p. rallne ng) _ ,S) l-acetyl-2- 

palladium on carb n Ts ' I^th ^ ^ ~ 

anient temperature under 3 ^ ^ Sti " ed «* 

Palladium on carbon was filt „ " ^ *° r 1 ^ 
concentrated to give ^ « 

(17.6 g). P PeraZinyl) - tert -t>utoxycarboxamide 

: 183-184°C 

NMR (CDClo, 8) • i /Q „ 

3' • 1.45 (9H. s), 2.70-2.79 (4H, B) , 2 . 92 . 

3 -00 (4H, m), 5.44 (1 H/ s , 
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Example 3, 

1) To a solution of 25% hydrogen bromide-acetic acid (30 
ml) and anisole (1.6 ml) was added N- (4-benzyloxycarbonyl-l- 
piperazinyl) -p-f luorobenzamide (10 g) dropwise for 15 minutes 
under nitrogen atmosphere. The reaction mixture was stirred 
at ambient temperature for 3 hours. The resulting 
precipitate was collected and washed with diethyl ether (10 
ml) to give N-piperazinyl-p-f luorobenzamide hydrobromide 
(10.2 g) as white hydroscopic solid. 

2) To a solution of N-piperazinyl-p-f luorobenzamide 
hydrobromide (500 mg) in IN aqueous solution of sodium 
hydroxide (5 ml) and dioxane (5 ml) was added 
cyclopropanecarbonyl chloride (0.3 ml) at ambient 
temperature, and the solution was stirred at the same 
temperature for 2 hours. After removal of the solvent in 
vacuo, the residue was dissolved into ethyl acetate and 
washed with brine (x2) . The organic layer was separated, 
dried over magnesium sulfate, and concentrated. The residue 
was recrystallized from 20% ethanol-water to give N-(4- 

cyclopropanecarbonyl- 1-piperazinyl) -p-f luorobenzamide (0.20 
gi- 
mp : 183-184°C 

NMR (CDC1 3 , 8) : 0.75-0.82 (2H, m) , 0.96-1.02 (2H, m) , 
1.70-1.80 (1H, m), 2.86-3.06 (4H, br m) , 3.75-3.92 
(4H, br s), 7.01 (1H, br s) , 7.08-7.15 (2H, m) , 
7.72-7.83 (2H, m) 

MASS (ES+) (m/z) : 292 

To a solution of N-piperazinyl-p-f luorobenzamide 
hydrobromide (500 mg) in IN aqueous solution of sodium 
hydroxide (5 ml) and dioxane (5 ml) was added 
2- ( tr if luoromethyl) benzoyl chloride (0.363 ml) at ambient 
temperature, and the solution was stirred at the same 
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temperature for 2 hours. After removal 

vacuo, the residue „as dissolved into , 
washed with brine ,x2) „,„ thyl aCetate and 

dried over ma^esil ulla ^ ^"t^' 
was recrystallized f rom eth* acetate d 

fluorobenzamide (0.39 g) . 
mp : 204-205'C 

(1H ■"'* 3 - 31 - 3 " 42 (2H ' »>' 3.81-3.93 

{•^H/ t, J=7.5Hz) 7 /in ^ 

4. (1H ' d ' J=7.5Hz) / 7 54 nw 

MASS (ES+) (m/ 2 ) : 396 
Example 

The following compounds were n hf a< ^ 
s^ilar manner to that o f Example 2 *° • 

1) N- M-p-Methoxybenzovl-1 -r^~„~ • 

*P : 214-215-c Plpera2in ^)-P-"uorob e n Zani id e 

NMR (CDC1,, 5) • ? 71 ? o, 

3.11 3 23 (1 „, m)/ 3 .31-3.42 ^ 3 
(1H, m), 4.08-4.22 flH «.% n nn 

(2H, t. ,7-7 5Hz 7 7 -°° ' 1H ' br S >< 

. , J 7.5Hz), 7.36 (1H, d, J-7.5BZ), 7.54 (1H 
t, J= 7.5„ 2) , 7 . 62 (1H , J=? 5H2K ? 7 ^ 

MASS (ES+) (m/z, . 358 

NMR (CDClo, 8) • 3 m ,, D v 

3' °; • 3.10 (4H, br s) , 3.83 (4 H , br si « nn 
(2H. si r no * or ' s '' 6.00 

' ' 6 - 7 8~6.86 (1 H/ m) , 6,88-6.97 (2H ml 

7-72-7.83 (2H, ») (2H/ ' 
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MASS (ES+) (m/z) : 372 
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3) N- [4- (p - Trif luoromethoxy) benzoyl-l-piperazinyl] -p- 
f luorobenzamide 

mp : 204-205°C 

NMR (CDC1 3/ 6) : 3.07 (4H, br s) , 3.57-4.05 <4H, m) , 

7.12 (2H, dd, J=8, 8Hz), 7.27 <2H, d, J=8Hz) , 7.48 
(2H, d, J=8Hz), 7.71-7.81 (2H, m) 

MASS (ES+) (m/z) : 412 

4) N- (4-Phenoxycarbonyl-l-piperazinyl) -p-f luorobenzamide 
mp : 214-215"C 

NMR (CDCI3, 5) : 3.18 (4H, br s) , 3.82 (2H, br s) , 3.91 
(2H, br s) , 7.06-7.26 (5H, m) , 1.32-7.41 (2H, m) , 
7.73-7.85 (2H, m) 

Example 4 

To a solution of N-piperazinyl-p-f luorobenzamide 
hydrobromide (300 mg) in IN aqueous solution of sodium 
hydroxide (3 ml) and dioxane (3 ml) was added crotonic 
anhydride (0.22 ml) at ambient temperature, and the solution 
was stirred at the same temperature for 1 hour. After 
removal of the solvent in vacuo, the residue was dissolved 
into ethyl acetate and washed with brine (x2) . The organic 
layer was separated, dried over magnesium sulfate, and 
concentrated. The residue was crystallized from ethyl 
acetate - diethyl ether to give N- (4-crotonoyl-l- 
piperazinyl) -p-f luorobenzamide (0.15 g) . 
mp : 191-193°C 

NMR (CDC1 3 , 5) : 1.88 (3H, d, J=7.5Hz), 3.00 (4H, br 
s), 3.66-4.94 (4H, m) , 6.25 (1H, d, J=15Hz) , 6.88 
(1H, dd, J=15, 7.5Hz), 7.10 (2H, t, J=7.5Hz), 7.72- 
7.84 (2H, m) 

MASS (ES+) (m/z) : 292 
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To a solution of N-piperazinyl-p-, lu0 roben 2 a»ide 
hydrobro^de ,300 mg) , cinnaalc acld (M 

was added N-ethyl "-dlt^ "'"r^™™* <« 
hydrochloride ,2<6 1 J J ! f lMln °P™ <-b°<m mi de 
The mixtur e wa ."^.^ £7* ,T* ^ " 5 ' C - 
-o e th yl ace tat e £ or^lc ZZZT" 

separated, dried over magnesium sulfate anri 
Tho ^.^.^ suxrate, and concentrated 

The rescue was crystallized from ethyl acetate - diethyl 
ether to give N- M-cinnamoyl-i-p ipera2im ,, , ^ * 
(0.14 g). pipera21n y 1 )-P-fluorobenzamide 

mp : 235-240°C 

Ti^V 3 - 20 ,4H ' m) ' 3 - 96 « h '»'< «•« «». 

7.15 «H, dd. 7 . 5H2)/ 7 . 32 . ? 42 

(oxl/ m) , 7.46-7 56 /?y ^\ 

7 7* -7 } ' 7 * 7 ° UH ' d ' J-lSHzJ, 

7.76-7.86 (2H, m) 

MASS (ES+) (m/z) : 354 

simile f ° ll0Wing co -P°^ were obtained according to a 
simalar manner to that of Example 5. 



1) 



N- < ^P-Dimethylaminobenzoyl-i- piperazinyl , _ D _ 
rluorobenzamide 



*P : 240-241°C 



*R(CDC1 3,6, : 

7 ; H ; 7 - m) - 7 - 06 (ih - m) - ^ «h, dd, ale, 

7.5H 2)/ 7.39 (2H, d/ j. 8Hz) , 7.74-7 81 (2H m) 
MASS (ES+) (m/z) : 371 ' ' 



2) 
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(2H, d, J=7.5Hz), 7.75-7.85 (2H, m) 

3) N- [4- (6-Methylnicotinoyl) -1-piperazinyl] -p- 
fluorobenzamide 

mp : 195-199°C 

NMR (CDCI3, 5) : 2.67 (3H, s) , 2.93-3.15 (4H, m) , 3.57- 
4.04 (4H, m), 7.08-7.16 (3H, m) , 7.31 (1H, d, 
J=8Hz), 7.73-7.82 (3H, m) , 8.59 (1H, d, J=3.5Hz) 

4) N-[4-Phenylglyoxyloyl-l-piperazinyl]-p-fluorobenzamide 
mp : 210-212°C 

NMR (CDCI3, 5) : 3.04 (2H, br s) , 3.15 (2H, br s), 3.56 
(2H, br s), 3.98 (2H, br s) , 7.10 (2H, d, J=8, 
7.5Hz), 7.53 <2H, t, J=7.5Hz), 7.63-7.79 (3H, m) , 
7.96 (2H, d, J=8Hz) 

5) N- [4- {6-Hydroxy-2, 5, 7, 8-tetramethylchroman-2-carbonyl) - 
1-piperazinyl ] -p-f luorobenzamide 

mp : 175-180°C 

NMR <CDC1 3 , 6) : 1.60 (3H, s) , 1.66-1.78 (1H, m) , 2.06 
(3H, s), 2.11 (3H, s), 2.15 (3H, s) , 2.50-2.63 (2H, 

ra), 2.67-2.82 (3H, m) , 2.92-3.10 (2H, m) , 3.64-3.83 
(2H, br s), 4.04-4.18 (1H, br s)', 4.25-4.47 <2H, br 

S), 7.03-7.13 (3H, m), 7.70-7.80 (2H, m) 

5) N- [ 4- ( 4-Vinylbenzoyl ) -1-piperazinyl ] -4-f luorobenzamide 
mp : 216-217°C 

NMR (DMSO-d 6 , 6) : 2.92 (4H, br s) , 3.40-3.79 (4H, m) , 
5.36 (1H, d, J=8.5Hz), 5.93 (1H, d, J=17Hz) , 6.79 
(1H, dd, J=17, 8.5Hz), 7.32 (2H, t, J=7.5Hz), 7.48 
{4H, ABq, J=8, 7.5Hz), 7.86 (2H, dd, J=8, 7.5Hz), 
9.61 (1H, s) 

(4-Ethynylbenzoyl) -l-piperazinyl-4-f luorobenzamide 
219. 5-220. 5°C 



7) N- [4- 
mp : 
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NMR (DMSO-dg, 6) • 2 9? iav, v 

3.72 (2H L' , ' Sh 3 ' 43 1 br s) , 

7-SH*,, 7.50 ,„ j ' ■'' < 1H ' *>- *7.5. 

^n, ABq, J=7. 5, 7.5Hzl 7 oi n rt « 
. (1H, »), 9.63 -(1H, s) ' 7 - 81 " 7 ' 88 

8) N -H-(4-Phenoxyben 2 ovl)-l-r^ 

«P : 213-214-C P^raz.nyi j -4-fluorobenzandde 

NMR (DMSO-d fi/ 5) • 2 on />,„ \_ 

t, J-7.SH*,, *' 7.29 <2H, 

9.61 (1H. „ ' ""' 7 - ei " 7 -86 (2H. », , 

9) N- 1<- M-Aceta.idoben.oyi, -l-piperazi„ yl) - 4 - 
fluorobenzamide 
mp : 230-231. 5°C 
NMR (DMSO-d c , 6) • 9 m 

<«. br s, 7.2 9 2H t f- 9 ° bl "< 3-60 

7.86 <2H, „), 9 . 60 (1Hi s) 

mp : 207-208°C 

NMR (DMSO-dc, 6) • 00. ,„ 

u 6' ©J • 2.84 2H, br s], 2 <3fi ir>u w 

3 3Q w ' ^* y6 (2H, br s) . 

J ' J9 < 2H / br s), 3.73 fpu k>- » 

7 -28 (1H, t , J=7.5Hz), 7 54 ii« , , , 

7 8fi Mn , ' (1H ' d ' J=7.5Hz), 7.80- 

'• B6 (1H, s) , 8.04 Mw ^ , -, 

(1H, d, J=7.5Hz), 9.62 (1 H/ s , 



m P : 224-225 c C 



NMR (CDCl,, 5) • 2 #o u 
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mp : 197-198 e C 

NMR (DMSO-d 6 , 6) : 2.85 (2H, br s), 3.00 (2H, br s) , 
3.40 (2H, br s) , 3.76 (2H, br s) , 7.30 (2H, t, 
J=7.5Hz) / 7.69 (2H, d, J=7.5Hz), 7.80-7.88 (2H, m) , 
5 8.32 (2H, d, J=7.5Hz), 9.66 (1H, s) 

13) N-[4- (4-Methylsulfonyl) benzoyl) -l-piperazinyl] -4- 
f luorobenzamide 
mp : 282-283°C 

10 NMR (DMSO-dg, 5) : 2.86 (2H, br s) , 3.00 (2H, br s) , 

3.29 (3H, s), 3.39 (2H, br s) , 3.75 (2H, br s), 
7.20 (2H, t, J=7.5Hz), 7.68 (2H, t, J=7.5Hz) / 7.81- 
7.88 (2H, m), 8.03 (2H, d, J=7.5Hz), 9.65 (1H, s) 

15 14) N-r4-(4-Hydroxybenzoyl) -l-piperazinyl] -4-f luorobenzamide 
mp : 237-238 w C 

NMR (DMSO-d 6 , 5) : 2.89 (4H, br s) , 3.59 (4H, br s) , 

6.80 (2H, d, J=7.5Hz), 7.26-7.32 (4H, m) , 7.81-7.88 
(2H, m) , 9.€0 (IK, s) , 9.89 (1H, br s) 

20 

Example 7 

To a solution of l-acetyl-4-aminopiperazine 
dihydrochloride (300 mg), 6-hydroxy-2, 5, 7, 8-tetramethyl- 
chroman-2-carboxylic acid (382 mg) , 1-hydroxybenzotriazole 
25 (244 mg) in N,N-dimethylformamide (6 ml) was added N-ethyl- 

N'- (3-dimethylaminopropyl)carbodiimide hydrochloride (350 mg) 
and triethylamine (0.78 ml) at 5°C. The mixture was stirred 
at 5°C for 2 hours and then poured into ethyl acetate and 
brine. The organic layer was combined, dried over magnesium 
sulfate, and concentrated. The residue was crystallized from 
ethyl acetate to give N- (4-acetyl-l-piperazinyl) -6-hydroxy- 
2, 5, 7, 8-tetramethylchroman-2-carboxamide (0.17 g) . 
mp : 212-216°C 

NMR (CDC1 3 , 5) : 1.37 (3K, s) , 1.66-1.77 (2H> m) , 1.97 
(3H, s), 1.99 (3H, s), 2.07 (3H, s) , 2.09 (3H, s) , 
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2 -10-2 20 (2H, m) , 2 . 58 . 2 . 73 (4H/ 3 ^ 

a) ' 7 ' 50 <1H. a), 8.34 (1H, 8) 

Example n 

The following compounds were oht»i na * 
similar TO to that of Exam Hl 7 ° btained to a 

carboxamide 

: 170-175'C 
NMR (DMSO-d fi , 6) • 2 m /•an 

(2H dd t V , 2 ' 51 (3H ' S) ' 2 - 8 2 

3 56 ^ 2 ' 88 (2H ' ^ J=6 ' 3H *>' 3.49- 

3.56 UH, „, 7.35 <1H, d , 8.00 J H dd 

J— 8.3, 1.5Hz), 8.80 (1H, d/ J=1.5Hz), 9.67 |^H, s) 

NMR (CDC1-., 6) • 2 1? i« ' , 

(2H br , », S '' 2 - 96 - 3 - 10 <«, »>, 3.66 

'!f: 3 -" 3 ,2H " brs >< 5.38 UH, d, 

7 „ Z) ' 7 - 18 brS) ' < 2 »< * 

J-8H2), 7.72 (2H, d, J=8Hz) 

3) "-■««-*ct»l-l^lp. rilIlllyl , cllmMlo ■ 

: 217-218°C 

- m (2h ' <«. .....2, 

3.83 «„, a) , 7 . 32 . 7 46 (3H _ mK 7 5i _ ? 59 ^ m) 
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5) N- (4-Acetyl-l-piperazinyl) -5-f luoroindole-2-carboxyamide 
mp : 290-295°C 

NMR (DMSO-d 6 , 6) : 2.03 (3H, s) , 2.82-2.95 <4H, m) , 
3.53 (4H, br s) , 7.18 (1H, br s) , 6.98-7.09 (2H, 
m), 7.35-7.44 (2H, m) , 9.60 (1H, s) 

6) N- (4-Acetyl-l-piperazinyl) -4-dimethylaminobenzamide 
mp : 203-205°C 

NMR (CDCI3, 5) : 2.10 (3H, s) , 2.90-3.03 (4H, m) , 3.04 
(6H, s), 3.63 (2H, br s), 3.80 (2H, br s) , 6.69 
(2H, d, J=8Hz), 6.97 (1H, br s) , 7.58 (2H, d, 
J=8Hz) 

7 ) N- (4-Acetyl-l-piperazinyl ) quinoline-2-carboxamide 
mp : 194-196°C 

NMR (CDC1 3/ 6) : 2.15 (3H, s) , 3.04 (2H, t, J=6Hz) , 

3.09 (2H, t, J=6Hz), 3.70 (2H, t, J=6Hz) , 3.87 (2H, 
t, J=6Hz), 7.65 (1H, t, J=7.5Hz), 7.70 (1H, t, 
J=7.5Hz), 7.90 (1H, d, J=7.5Hz), 8.10 <1H, d, 
J=7.5Hz), 8.30-8.36 (2H, m) , 9.05 (1H, s) 

8) N- (4-Acetyl-l-piperazinyl) -4-phenoxybenzamide 
mp : 180-182"C 

NMR <CDC1 3 , 6) : 2.12 (3H, s) , 2.90-3.00 (4H, m) , 3.60- 
3.68 (2H, m), 3.77-3.83 (2H, m) , 6.86 (1H, br s) , 
6.98-7.06 (4H, m) , 7.19 (1H, t, J=7.5Hz), 7.39 (2H, 
t, J=7.5Hz), 7.71 (2H, d, J=7.5Hz) 

9) Methyl 4- IN- (4-acetyl-l-piperazinyl) carbamoyl Jbenzoate 
mp : 233-235°C 

NMR (DMSO-d 6 , 6) : 2.02 (3H, s) , 2.83 (2H, t, J=5Hz) , 

2.89 (2H, t, J=5Hz), 3.53 (4H, t, J=5Hz) , 3.90 (3H, 
s) , 7.95 (4H, ABq, J=8, 7.5Hz), 9.75 (1H, s) 

10) N- (4-Acetyl-l-piperazinyl) -4-acetamidobenzamide 
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mp : 269-272«C (dec.) 

™» <««^. 6, s 2 .oo ,3„, .,, 2 . 05 (3H , s)< 2 
( ■ =<), 7.66 (4H, a,, J» 8/ 8Hz), 9.41 <l H , „ 

W« <CDC1 3 , 6) : 2 . 10 and 2 . 05 ( 

-.3-2 91 3 . 57 .3. 63 (2H , m) , 3 . 80 . d 3 ^ 

Kip : 156-1 58°C 

NMR (DMSO - d 6) : 2 . 0S (3H> s)< 2 ^ { 

, «, t ;, J=5HI) ' 3 - 68 <4H - brs) < 6 - 86 ««. «« 
h d ; ; - m,/ 8 - 20 (ih - d - j = 7 - 5H "- 8 -^7 

(1H, d, J=7.5Hz), 8.57 MW ri T--7 cu » 
d, J-7.SHZ) * ' 9-05 (1H, 

13) N- (4-Acet yl -l-p ipera2inyl) -a-.ethoxybenzarcide 
f»P : 223-224 °C 

NMR (DMSO-d K , fi) •■ ? fil /w . „ 

? «7 rti ' ' S) ' 2 - 8 ° (2H ' fc ' J=6 H2), 

2.87 (2H, t, J=6Hz>, 3.50 (4H, br s, , 3.80 <3H, s) 

- (2 H, d, J=7 .5H 2 ),7.75 (2 H, d, J=7 .5H 2 ,,;.3 S ;' 

[JLtt, S) 

") "-M-ActylM-plperazInyDpheny!,! lanltto 

x«k (DMS0 - d 5 , = a . 01 (3H , .,, 2 . 80 (2H> t 

I si » h' J * 6H2 '' 3 ' 5 ° (4H ' br s) ' 3 - 80 < 3H < 

6.97 (2H , d J-7.5HZ), 7.75 (2 „, d , ^.5,,^ 9 „ 

(1H, s) 

15) N- (4-Acetyl-i- piperazinyl) -4-ethynylbenzanude 
mp : 250-251-C (dec.) 

NMR (DMSO-d fi/ 5) • 2 m /-3u ^ „ 

6' o; . 2.01 ( 3H/ s) # 2.80 (2H, t, J=6Hz), 
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2.86 (2H, t, J=6Hz), 3.52 (4H, br s) , 4.39 (1H, s) , 
7.56 (2H, d, J=8Hz), 7.79 (2H, d, J=8Hz) , 9.64 (1H, 
S) 

16) N- (4-Acetyl-l-piperazinyl) quinoxaline-6-carboxamide 
mp : 220-221. S'C 

NMR (DMSO-d 6 , 5) : 2.05 (3H, s) , 2.88 (2H, t, J=6Hz) , 

2.98 (2H, t, J=6Hz), 3.59 (4H, t, J=6Hz) , 7.65 (1H, 
t, J=7.5Hz), 8.20 (2H, s), 8.55 (1H, s) , 9.05 (2H, 
s), 9.95 (1H, s) 

17) N- ( 4-Acetyl-l-piperazinyl) -4- (methyl thio) benzamide 
mp : 244-246°C 

NMR (DMS0-d 6 , 6) : 2.03 (3H, s) , 2.50 (3H, s), 2.82 

(2H, t, J=7Hz), 2.89 (2H, t, J=6Hz) , 3.52 (4H, t, 
J=6Hz), 7.30 (2H, d, J=7.5Hz), 7.72 (2H, d, 
J=7.5Hz), 9.50 (1H, s) 

18) N- (4-Acetyl-l-piperazinyl) -4- (methyl sulfonyl) benzamide 
mp : 256-258°C 

NMR (DMSO-d 6/ 6) : 2.04 (3H, s) , 2.83 (2H, t, J=6.5Hz), 
2.89 (2H, t, J=6.5Hz), 3.27 (3H, s) , 3.53 (4H, t, 
J=6.5Hz), 7.87 (1H, d, J=7.5Hz), 7.97-8.09 (3H, m) , 
9.80 (1H, s) 

19) N- (4-Acetyl-l-piperazinyl) -4-hydroxybenzamide 
mp : 298-299°C (dec.) 

NMR (DMS0-d 6/ 6) : 2.00 (3H, s) , 2.80 (2H, br s) , 2.88 
(2H, br s), 3.50 (4H, br s) , 6.79 (2H, d, J=7.5Hz) / 
7.65 (2H, d, J=7.5Hz), 9.30 (1H, s) , 9.99 (1H, s) 

20) N- (4-Acetyl-l-piperazinyl) -5-chloro-3-phenylbenzof uran- 
2-carboxamide 

mp : 221-222°C 

NMR (DMSO-d 6/ 6) : 2.00 (3H, s), 2.79 (2H, t, J=5Hz) , 
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nni?'"' J=5H2) ' 3 " 50 (4H ' br s >' ^«-7.62 

" } ' 7 * 78 (1H ' <*, J=7.5H 2)/ 9.87 (in, s, 

Examnlp q 

dichloro.ethane ,6 I , ^ ^ ^ «•« ■*> * 

»g) at 0-C The L,* ^cyanobe„ ZO yl chloride ( 196 

• «» . - ™ c layer was ie P :;;: r n r e n:i r d ^ r~ 

sulfate an^ ^. , C<J over magnesium 

irate, and concentrated. The crystal residue was 
recrystallized from methanol, ethyl acetate 21 k 
give N-f4-M-r-x, a « k acetate and n-hexane to 

"lM J. Cyan ° benZOyl, - 1 - plpe " 2i ^'-«uoro b e„ 2 a» id e 
mp : 222-223. 5°C 

*» <CDC1 3 6) : 2 . 99 (2H/ far s)< 

Exa^p] o i q 

Sinn 1 ' 16 f ° ll0Kin9 COn,p ° und stained according to a 

S1Klar mann « ^ that cf Example 9. 

r; t r^Tc enyiben2oyi, - i - pipera2inyi, --«-^-"e 

1M "°"3'«> = ^-3 H„. brs) , 3.30 

<2H, br .,. 7.30 t , 7 . 39 . 7 51 ' 5H - 5< 

-j. '—7.7, <«„, 7 . 83 . 7 . 88 (2H , a)/ 9 63 ,5 ;; h< 

Examnlo n 

To a solution of 1-acetvl-z 
. . _ cicecyi -4 -ammopiperazinp 

^hydrochloride (300 m g , in dichloromeLL (9 ml, 
triethylamine fO 77 ™t i » ^ ^ 6 (9 ml) Was added 

me (0.77 a i, and phenyl chloroformate . (0.261 ml, 
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at ambient temperature. The mixture was stirred at the same 
temperature for 1 hour, and washed with water (x2) . The 
organic layer was separated, dried over magnesium sulfate, 
and concentrated. The residue was crystallized from ethyl 
acetate and diethyl ether to give phenyl N- (4-acetyl-l- 
piperazinyl) carbamate (0.29 g) . 
mp : 162-163°C 

NMR {CDCI3, 6) : 2.12 (3H, s), 2.97 (4H, br s), 3.62 

(2H, br s), 3.77 (2H, br s) , 6.28 (1H, br s) , 7.09- 
7.16 (2H, m), 7.19-7.25 (1H, m) , 7.32-7.40 (2H, m) 

Example 1? 

The following compounds were obtained according to a 
similar manner to that of Example 11. 

1) N- (4-Acetyl-l-piperazinyl) -4-trif luoromethoxybenzamide 
mp : 185-188'C 

NMR (CDCI3, 5) : 2.13 (3H, s) , 3.05 (4H, br s) , 3.68 
(2H, br s), 3.83 (2H, br s) , 7.27 (2H, d, J=8Hz) , 
7.47'" (1H, br s), 7.82 (2H, d, J=8Hz) 

2) N- (4-Acetyl-l-piperazinyl) -4-trif luoromethylbenzamide 
mp : 203-206 c C 

NMR (CDCI3, 5 > : 2.12 (3H, s) , 2.96-3.10 (4H, m) , 3.68 
(2H, br s), 3.83 (2H, br s) , 7.50 (1H, br s) , 7.70 
<2H, d, J=8Hz), 7.89 (2H, d, J=8Hz) 



Example 13 

To a stirred solution of l-acetyl-4-aminopiperazine 
dihydrochloride (250 mg) and triethylamine (0.65 ml) in 
dichloromethane (9 ml) was added 2-thiophenecarbonyl chloride 
(0.19 ml) at 0°C. The mixture was stirred at ambient 
temperature for 1 hour, diluted with ethyl acetate and washed 
with water (x2) . The organic layer was separated, dried over 
35 magnesium sulfate, and concentrated- The residue was 
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purified by column chr om atography eluting with a mi xture of 
methanol and ethyl acetate n-im . • tUre of 

y ace cate (1:10) to give crystals. 

Recrystallxzation f rom ethanol gave N- (4-acetyl-l- 

PxperazinyD thiophene-2-carboxamide (256 «g, . 
mp : 211.5-213°C 

™* (CDC13-CD30D. 6, : 2 . 1X (3 „, 2 . s< _ 2 „ 

-"-3 20 ,3„, m) , 3 .S0-3.eS m . .,. 4 . S9 . 4 '^ 

uH, brs) , 7 . S8 (1H , brs)/ 8o9 

si „i 5 The f ° ll0Wlng ""n™**- were obtained according to a 
similar manner to that of Example 13. 

1) N- M-ac.tyl-1-pip.,.^ , -4-„itrobenzamide 
mp : 201-202. S°C 

•« (CDCls-CDjOO. 5, = 2 . 13 (3H , .,. 2 . 97 (4H , fcr 
J-7.5HZ), 8.29 (2H, d, J-7.SH2) 

2) N- K-Acetyl-Lpipe^^, - 4 - phenylbenzamide 
n»p : 247-248. 5°c 
NMR (DMSO-d fi/ 5) • 2 fl4 

2 90 (2H, t . ^TH,), 3.53 (2H, br s,, 7.39-7.52 
<3H, »), 7.72-7.89 (6 H/ m) # 9.60 (1 H , s, 

3) N -^-Acet y i-l-pi pera2inyl) . 4 _ cyanoben2amide 
mp : 219-220°C 

NMR (DMSO-d C/ 6) - ? f-au 

2 89 (2K * \ V ' ^ ' ^ ^ J=6 « Z > ' 

ABg, J-7.5, 7.5H2), 9.80 (1 H/ s) 

" L!"c^ tyl "a; plpe : azlnyi, - N '- methyi - N '- ph -^"« 

ft 3 ;,! : 4 (3H - s) - 2 - ?o ,2h - j =*hz,, 

2..S (2H. t, J=6Hz) , 3. 2 8 (3H , s, . 3.41 (2 „, t , 
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J=6Hz), 3.64 (2H, t, J=6Hz) , 5.24 (1H, s), 7.20- 
7.45 (5H, m) 

Example 15 

To a solution of l-acetyl-4-aminopiperazine 

dihydrochloride (250 mg) in IN aqueous solution of sodium 

hydroxide (3.5 ml) and dioxane (3.5 ml) was added 

piperonyloyl chloride (320 mg) at ambient temperature, and 

the mixture was stirred at the same temperature for 1 hour. 

After removal of the organic solvent in vacuo, the residue 

was collected, washed with water and ethyl acetate. The 

residue was crystallized from 20% ethanol in water to give 

N-(4-acetyl-l-piperazinyl)piperonyloylamide (0.15 g) . 
mp : 197-200°C 

NMR (DMSO-d 6 , 5) : 2.01 (3H, s), 2.80 (2H, m) , 2.86 

(2H, m), 3.54 (4H, m) , 6.09 (2H, s) , 6.98 (1H, d, 
J=8Hz), 7.30 (1H, s), 7.36 <1H, d, J=8Hz) , 9.39 
(1H, s) 

Example 1 6 

To a stirred solution of l-aminohomopiperazine-4- 
benzyloxycarbonyl (690 mg) and triethylamine (0.77 ml) in 
dichloromethane (5 ml) was added 4-f luorobenzoyl chloride 
(0.33 ml) at 0°C. The mixture was stirred at ambient 
temperature for 1 hour, washed with IN hydrochloric acid, 
water, saturated aqueous solution of sodium hydrogen 
carbonate, water and brine. The organic layer was dried over 
magnesium sulfate and concentrated. The residue was purified 
by column chromatography eluting with a mixture of ethyl 
acetate and n-hexane (2:1) to give N- (4-benzyloxycarbonyl-l- 
homopiperazinyl) -4-f luorobenzamide (716 mg) . 
mp : 116-118°C 

NMR (CDC1 3 , 6) : 2.03 (2H, br s) , 3.35 (4H, br s) , 
3.57-3.78 (4H, m) , 5.17 (2H, s) , 7.10 (3H, t, 
J=7.5Hz), 7.30-7.3? (5H, m) , 7.75 (2H, br s) 
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To a stirred solution of rac-N-benzyl-l-acetyl-4- 
aminopiperazine-2-carboxamide (274 mg) and triethylamine 
(0.28 ml) in dichloromethane (5 ml, was added 4-fluorobenzoyl 
chloride (0.13 ml, at <TC. The mixture was stirred at 
ambient temperature for 1 hour, washed with water and brine 
The organic layer was dried over magnesium sulfate, and 
concentrated. The residue was purified by column 
chromatography eluting with a mixture of methanol and 
chloroform (1:9) to give crystals. Recrystallization of 
methanol, ethyl acetate and n-hexane gave rac-N- [4-acetyl-3- 

(N-benzylcarbamoyl)-i-pi P erazinyl]-4-fluorobenzamide (104 
mg) . 

mp : 116-118°C 

NMR (DMSO-d 6 , 6) : 2.08 (3H, d; J=7Hz>, 2.78-2.84 (1H 

m>, 2.92-3.07 (3H, m, , 3.40-3.58 (2H, m) , 3.75-3.83 
(1H, m), 4.29-4.42 (2H, m, , 7.20-7.33 (6H, m, , 
7.84-7.91 (2H, m, , 8.50 (1H, t, J=7Hz>, 9.24 (1H, 
t, J=7Hz), 9.79 (1H, s, 

Example -jti 

To a stirred solution of (s, -l-acetyl-4-amino-2- 
methylpiperazine (.320 mg, and triethylamine (0.57 ml, in 
dxchloromethane (10 ml, was added 4-fluorobenzoyl chloride 
(0.27 ml, at O'C. The mixture was stirred at ambient 
temperature for 3 hours, washed with water and brine. The 
organic layer was dried over magnesium sulfate, and 
concentrated. The residue was purified by column 
chromatography eluting with a mixture of methanol and 
chloroform (1:9, to give (S, -N- (4-acetyl-2-methyl-l- 
piperazinyl,-4-fluorobenzamide (50 mg, . 

NMR (CDC1 3 , 6, : 1.39 (1H, s) , lm49 < 2 „, s) , 2 . 1Q ^ 
s), 2.71-2.80 (1H, m), 2.86-3.08 (2H, m) , 3.13-3.25 
(2H, m), 3.56-3.69 (0.5H, m) , 4.09 (0.5H, s) , 4.48- 
4-60 (0.5H, m), 4.90 (0.5H, S ) , 7.03 (1H, s, , 7 13 
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(2H, t, J=7Hz), 7.78 (2H, t, J=7Hz) 
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Example 19 

To a solution of l-acetyl-4-aminopiperazine 
dihydrochloride (300 mg) in ethanol (10 ml) and triethylamine 
(0.78 ml) was added p-f luorobenzaldehyde (0.164 ml), and the 
mixture was heated at 80°C for 2 hours. After removal of the 
solvent in vacuo, the residue was triturated with ethyl 
acetate and water. The organic layer was separated, dried 
over magnesium sulfate, and concentrated. The residue was 
crystallized from diisopropyl ether to give l-acetyl-4- (4- 
fluorobenzylidene) aminopiperazine (0.15 g) . 
mp : 88-90°C 

NMR (CDC1 3 , 6) : 2.13 (3H, s), 3.08-3.25 (4H, m) , 3.62- 
3.72 (2H, m), 3.77-3.86 (2H, m) , 7.06 (2H, t, 
J=8Hz), 7.53-7.68 (3H, m) 

Example 20 

To a solution of N-piperazinyl-p-f luorobenzamide 
hydrobromide (300 mg) and triethylamine (0.412 ml) in 
dichloromethane (6 ml) was added phenyl isocyanate (0.186 ml) 
at ambient temperature, and the reaction mixture was stirred 
at the same temperature for 1 hour. The precipitate was 
filtered, then washed with dichloromethane and water. The 
residue was dried to give N- (4-phenylcarbamoyl-l- 
piperazinyl) -p-f luorobenzamide (0.23 g) . 
mp : 263-266°C 

NMR (DMSO-d 6 , 6) : 2.87-2.93 (4H, m) , 3.52-3.57 (4H, 
m), 6.93 (1H, d, J=7.5Hz), 7.23 (2H, t, J=7.5Hz), 
7.30 (2H, t, J=8Hz), 7.46 (2H, d, J=8Hz) , 7.85 (2H, 
dd, J=8, 7.5Hz), 8.59 (1H, s) , 9.55 (1H, s) 

Example ?A 

To a solution of di-tert-butyl dicarbonate (33 g) in 
dichloromethane (350 ml) was added dropwise 1-benzyloxy- 
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carbonyl-4-aminopiperazine (35 g) in dichloromethane (350 ml) 
at 5°C. After removal of the solvent, ethyl acetate (600 ml) 
was added and the mixture was triturated. The precipitate 
was filtered off and washed with ethyl acetate. The filtrate 
was washed with IN hydrochloric acid, saturated aqueous 
solution of sodium hydrogen carbonate, and brine. The 
organic layer was collected, dried over magnesium sulfate, 
and filtered. After removal of the solvent in vacuo, the 
residue was crystallized from diisopropyl ether to give 

N- (4-benzyloxycarbonyl-l-piperazinyl) -tert-butoxycarboxamide 
(29.5 g) . 

mp : 125-126"C 

NMR (CDC1 3 , 6) : 1.45 (9H, s) , 2.79 (4H, br s), 3.62 

(4H, m), 5.13 (2H, s) , 5.57 (1H, s) , 7.30-7.38 (5H, 
m) 

Example 77 

To a solution of N- (1-homopiperazinyl) -4-f luorobenzamide 
hydrobromide (455 mg) in IN aqueous solution of sodium 
hydroxide (3.2 ml) was added acetic anhydride (0.2 ml) at 
0°C, and the solution was stirred at ambient temperature for 
1.5 hours. The reaction mixture was extracted with a mixture 
of ethyl acetate and n-butanol. The organic layer was washed 
with brine, dried over magnesium sulfate, and concentrated. 
The residue was purified by column chromatography eluting 
with a mixture of methanol and ethyl acetate (1:15) to give 
oil. The oil was crystallized when treated with ethyl 
acetate below 0°C to give N- (4-acetyl-l-homopiperazinyl ) -4- 
f luorobenzamide (137 mg) . 
mp : 117-119°C 

NMR (CDCI3, 5) : 1.79 (1H, quintet, J=7Hz) , 1.89 (1H, 
quintet, J=7Hz) , 2.12 (3H, s) , 3.03-3.09 (3H, m) , 
3.15 (1H, t, J=7Hz), 3.50 (2H, t, J=7Hz) , 3.53 (2H, 
t, J=7Hz), 7.25-7.30 (2H, m) , 7.80-7.87 (2H, m) , 
9.82 (1H, d, J=15Hz) 
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Example 23 

To a solution of N- (1-piperazinyl) -tert- 
butoxycarboxamide (15 g) in dichlorome thane (200 ml) was 
added acetic anhydride (7.74 ml) and pyridine (6.63 ml). The 
mixture was stirred at ambient temperature for 1 hour. The 
solution was washed with saturated aqueous solution of sodium 
hydrogen carbonate and brine. The organic layer was 
collected, dried over magnesium sulfate, and concentrated. 
The residue was triturated with n-hexane to give N-(4-acetyl- 
1-piperazinyl) -tert-butoxycarboxamide (16.4 g) . 
mp : 128-129'C 

NMR (CDC1 3 , 6) :1.46 (9H, s) , 2.08 (3H, s) , 2.75-2.83 

(4H, m), 3.51-3.57 (2H, m) , 3.67-3.73 (2H, m) , 5.57 
(1H, s) 

Example 74 

To a stirred mixture of N- (4-acetyl-l-piperazinyl) -4- 
fluorobenzamide (230 mg) and N,N-dimethylformamide (3 ml) was 
added sodium hydride (60% oil dispersion, 35 mg) in one 
portion at 0°C. The mixture was stirred at 0°C for 1 hour 
then benzyl bromide (0.17 ml) was added to this mixture at 
0°C. After stirring at 0°C for 1.5 hours, water was added 
and the solvent was evaporated. The residue was taken up in 
ethyl acetate, washed with brine, dried over magnesium 
sulfate and concentrated. The residue was purified by column 
chromatography eluting with a mixture of methanol and ethyl 
acetate (1:5) to give crystals. Crystallization from ethyl 
acetate and n-hexane to give N- (4-acetyl-l-piperazinyl) -N- 
benzyl-4-fluorobenzamide (260 mg) . 
mp : 180-1 81 "C 

NMR (CDC1 3 , 6) : 2.09 (3H, s), 2.83 (2H, ddd, J=9, 9, 
3Hz), 3.52 (1H, t, J=13Hz), 3.66 (1H, d, J=13Hz) , 
3.99 (1H, t, J=13Hz), 4.21-4.29 (1H, m) , 4.54 (1H, 
d, J=13Hz), 4.63-4.72 (1H, m) , 5.15 (2H, ,d, 
J=3Hz), 7.02 (2H, t, J=7.5Hz), 7.39-7.46 (5H, m) , 



9835951 A2J_> 



WO 98/35951 

52 

7.98-8.02 (2H, m) 
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Exeiflple 25 

To a stirred solution of methyl 4-[4-(l-(4- 
f luorobenzoylamino) piperazinyl) carbonyljbenzoate (500 mg) in 
methanol (10 ml) was added IN aqueous solution of sodium 
hydroxide (1.6 ml) at ambient temperature and the mixture was 
stirred at the same temperature for 5 hours. After 
evaporation of solvent, the residue was diluted with water 
and neutralized with IN hydrochloric acid and extracted with 
a mixture of ethyl acetate and tetrahydrof uran . The organic 
layer was dried over magnesium sulfate and concentrated. The 
residue was recrystallized from methanol, ethyl acetate and 
n-hexane to give 4- [4- ( 1- (4-f luorobenzoylamino) piperazinyl) - 
carbonyl] benzoic acid (260 mg) . 
mp : 270-271°C 

NMR (DMSO-d 6 , 5) : 2.87 (2H, br s) , 2.97 (2H, br s) , 
3.39 (2H, br s) , 3.53 (2H, br s) , 7.30 (2H, t, 
J=7.5Hz), 7.52 (2H, t, J=7.5Hz), 7.80-7.86 (2H, m) , 
8.02 (2H, d, J=7.5Hz), 9.63 (1H, s) 

Example 26 

To a stirred solution of methyl 4- [N- (4-acetyl-l- 
piperazinyl) carbamoyl ]benzoate (300 mg) in methanol (9 ml) 
was added IN aqueous solution of sodium hydroxide (1.2 ml) at 
ambient temperature and the mixture was stirred at the same 
temperature for 10 hours. After evaporation of solvent, the 
residue was diluted with water and neutralized with IN 
hydrochloric acid and extracted with a mixture of ethyl 
acetate and tetrahydrof uran. The organic layer was dried 
over magnesium sulfate and concentrated. The residue was 
washed with tetrahydrofuran and ethyl acetate to give 
4« [N- (4-acetyl-l-piperazinyl) carbamoyl] benzoic acid (290 mg) . 
mp : 314-315°C (dec.) 

NMR (DMS0-d 6 , 6) : 2.87 (2H, br s) , 2.97 (2H, br s) , 
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3.39 (2H, br s) , 3.53 (2H, br s), 7.30 (2H, t, 
J=7.5Hz) / 7.52 (2H, t, J=7.5Hz), 7.80-7.86 (2H, m) , 
8.02 (2H, d, J=7.5Hz), 9.63 (1H, s) 

Example 27 

N- [4- (4-Nitrobenzoyl)-l-piperazinyl]-4-fluorobenzamide 
(254 mg) was hydrogenated over 10% palladium on carbon (73 
mg) in methanol (10 ml) at ambient temperature for 4 hours. 
The catalyst was filtered off over Celite pad and the 
filtrate was concentrated in vacuo to give crystals. The 
crystals were recrystallized from methanol, ethyl acetate and 
n-hexane to give N- [4- (4-aminobenzoyl) - 1 -piper azinyl] -4- 
f luorobenzamide (188 mg) . 
mp : 209°C 

NMR (DMSO-d g/ 6) : 2.87 (4H, br s) , 3.06 (4H, br s) , 
5.54 (2H, s), 6.54 (2H, d, J=7.5Hz), 7.12 (2H, d, 
J=7.5Hz)/ 7.29 (2H, t, J=7.5Hz), 7 . 80-7 . 86 (2H, m) , 
9.56 (1H, s) 
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CLAIMS 

1. A compound of the formula : 



r 1 -a-n^n-q-r2 



R3 ^ 



wherein R* is lower alkyl, lower alkenyl, lower alkynyl, 

cyclo (lower) alkyl, aryl, ar (lower) alkoxy, 
aryloxy, arylamino or a heterocyclic 
group, each of which may be substituted 
with suitable substituent (s) ; or acyl; 
R 2 is lower alkyl, lower alkenyl, lower alkynyl, 
cyclo (lower) alkyl, aryl, ar (lower) alkoxy, 
lower alkoxy, aryloxy or a heterocyclic 
group, each of which may be substituted 
with suitable substituent (s) ; or acyl; 



O 

A is-i- 



or -S0 2 - 



R 5 o R 5 R 5 o r6 

(wherein R 5 is hydrogen, lower alkyl, 

substituted-lower alkyl, 
aryl, acyl or a 

heterocyclic group, and 
R 6 is hydrogen or lower alkyl), 
X is lower alkylene optionally substituted with 

suitable substituent (s) , and 
R and R are each hydrogen or lower alkyl, or 

are taken together- to form lower alkylene 
optionally condensed with a cyclic 

hydrocarbon or a heterocyclic .ring, 
provided that when 
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R 1 is lower alkyl, aryl, ar (lower) alkoxy 

or a heterocyclic group, each of which 
may be substituted with halogen/ 
R is cyclo (lower) alkyl, aryl or ar (lower) alkyl, 
5 each of which may be substituted with 

halogen, 

X is ethylene and 
3 4 

R and R are taken together to form ethylene; 

R 5 0 r5 

10 then 1) Q is -A-H- or -&-so 2 - 

(wherein R 5 is substituted-lower alkyl, 

aryl, acyl or a 
heterocyclic group) , or 

R s O R 6 

15 2) Q is -LU- 

(wherein R 5 is hydrogen, lower alkyl , 

substituted-lower alkyl, 
aryl, acyl or a 
heterocyclic group, and 
20 R 6 is lower alkyl); or 

when R 1 is aryl which may be substituted with 

halogen, 

X is ethylene; 
3 4 

R and R q are taken together to form 

ethylene; and 
R is lower alkoxy, and 

HO H O H 

Q is -A-c- or -i-ii-A-; 

R 2 is aryl, and 
Q is -N=CH- ; 



25 



30 



or 



O 

then A is 

and pharmaceutical^ acceptable salts thereof. 
35 2 * A Process for preparing a compound of the formula : 
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R 3 R« 



HI 



wherein »1 is lower alkyl/ lower ^ 

cyclo (lower) alkyl, aryl, ar (lower) alkoxy, 
aryloxy, arylamino or a heterocyclic 
group, each of which may be substituted 
^ with suitable substituent(s); or acyl; 

R is lower alkyl, lower alkenyl, lower alkynyl, 
cyclo (lower) alkyl, aryl, ar (lower) alkoxy, 
lower alkoxy, aryloxy or a heterocyclic 
group, each of which may be substituted 
with suitable substituent(s) ; or acyl; 
o 

is -c- or -S0 2 - , 

r5 £ R 5 R 5 0 R 6 

0 is -A-fU- or -N-CH- 

(wherein r5 is hydrogen, lower alkyl, 

substituted-lower alkyl, 
aryl, acyl or a 

heterocyclic group, and 
R is hydrogen or lower alkyl), 
X is lower alkylene optionally substituted with 
suitable substituent (s) , and 
and R 4 are each hydrogen or lower alkyl, or 
are taken together to form lower alkylene 
optionally condensed with a cyclic 

hydrocarbon or a heterocyclic ring, 
provided that when 

R 1 is lower alkyl, aryl, ar (lower) alkoxy 

or a heterocyclic group, each of which 
may be substituted with halogen, 



R 3 
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R is cyclo (lower) alkyl, aryl or ar (lower) alkyl, 

each of which may be substituted with 

halogen, 

X is ethylene and 
3 4 

R and R are taken together to form ethylene; 

R 5 0 R 5 
then 1) Q is -N-H:- or -N-SC£- 

( wherein R 5 is substituted-lower alkyl, 

aryl, acyl or a 
heterocyclic group) , or 

R s O R 6 
2) Q is -lLi-il- 

(wherein R 5 is hydrogen, lower alkyl, 

substituted-lower alkyl, 
aryl, acyl or a 
heterocyclic group, and 
R 6 is lower alkyl) ; or 

when R 1 is aryl which may be substituted with 

halogen, 
X is ethylene; 

R 3 and R 4 are taken together to form 
ethylene; and 
is lower alkoxy, and 
HO H O H 

Q is -N-i- or -A-fj-A-; or 

R 2 is aryl, and 
Q is -N=CH- ; 
O 

then A is -C-, 

or pharmaceutically acceptable salts thereof, 
which comprises, 

a) reacting a compound of the formula : 
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R 1 -A-N^ "N-NH 



or its salt with a compound of the formula : 

HO-Y-R2 

or its reactive derivative at the carboxy or sulfo 
fo r l U u P la 0 : 3 there ° f " Pr ° Vide 3 ot the 

R 1 -A-N- X -N- Qa - R 2 
R 3 

or its salt, in the above formulas, 

* , ' * 3 . * 4 , R 5 , A, Q and X are each as defined 
above, 
9 O R6 

Y is -C-, -S0 2 - or -t-i- 

(W R5 6 o rein ±S 35 de s fine , d abOVe > ' 

R ° * R 5 o r6 

Qa is -A-so 2 - or -A-i-A- 

(wherein R 5 and R 6 are fiach as ^ 
reacting a compound of the formula • 



Ri-A-N-^N-ilH 
R 3 R* 



R5 

[IIJ 



or its salt with a compound of the formula : 



R^-NCO 



[IV] 
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to provide a compound of the formula : 



X I II 
R^-A-N^ ^N-N-CNH-R 2 [lb] 

A3 A* 



or its salt, in the above formulas, 

R 1 , R 2 , R 3 , R 4 , r5 / a and x are each as defined 

above, or 

c) reacting a compound of the formula : 



R 1 -A-N"' ^N-NH-Ya-R 2 tic] 



k k 



or its salt with a compound of the forrouli 



Rf-Z [V] 



to provide a compound of the formula : 



R x -A-N^ ^N-N-Ya-R 2 [Id] 

k k 

or its salt, in the above formulas, 
1 2 

R , R , A and X are each as defined above, 
3 4 

R a and R a are each lower alkyl or are taken together to 

form lower alkylene, 
r| is lower alkyl or substituted-lower alkyl, 

Ya is _ c _ f -so 2 - or -Jti- (wherein r| is lower alkyl), and 
2 is an acid residue, or 
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d) reacting a compound of the formula : 

R 3 R 4 fVIJ 



or its salt with a compound of the formula : 

or its reactive derivative at the carboxy or sulfo 

group or a salt thereof to provide a compound of the 

formula : 



R 1 -A-N"' ^N-Q-r2 
R 3 A< 



[I] 



or its salt, in the above formulas, 

^» ^3 4 

R ' R / R , R , A, Q and X -are each as defined 
above, or 



a) reacting a compound of the formula : 



Rl-A-N- X -N-NH 2 [IIaJ 
R 3 R« 



or its salt with a compound of the formula : 

O 

h ""- r2 rviii] 

or its salt to provide a compound of the formula 



R 3 r4 R fIe J 
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or its salt, in the above formulas, 
12 3 4 

R , R , R , R , A and X are each as defined above, or 
f) reacting a compound of the formula : 



HN N-Q-R2 [vi] 
R3 R4 



or its salt with a compound of the formula 

R 7 -NCO fix] 
to provide a compound of the formula : 



r|-£-N- X -N-q-r2 [IfJ 
A3 R4 

or its salt, in the above formulas, 
2 3 4 

R / R , R , Q and X are each as defined above* 

R is aryl which may be substituted with suitable 

substituent (s) , and 
R i is arylamino which may be substituted with suitable 

substituent (s) , or 

g) subjecting a compound of the formula : 



Rl-A-N-Nf-Q-Rf [Ig] 
R3 R4 



or its salt to deesterif ication reaction to provide a 
compound of the formula : 
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Rl-A-N- X -N-Q-R| [Ih] 
R 3 R* 

or its salt, in the above formulas, 

R # R / A, Q and X are each as defined above, 

R b is aryl which is substituted with esterified carboxy, 

R c xs aryl which is substituted with carboxy, and 

R a is aryl which may be substituted with halogen, or 

h) subjecting a compound of the formula : 



A 3 h b 

or its salt to deesterif ication reaction to provide a 
compound of the formula : 



Rl-A-N- ^n-q-r2 fIj] 
R 3 R4 



3 ^ 

R , R-, A, Q and X are each as defined above, 



or its salt, in the above formulas, 
R 3 , R 4 , A, Q and X 
R^ is lower alkyl, 

Rg is aryl which is substituted with esterified carboxy, 
and 



R§ is aryl which is substituted with carboxy, 
) reducing a compound of the formula : 



R e-A-N-" X ^N-Q-R2 f i k] 
R 3 R4 



or 
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or its salt to provide a compound of the formula : 



r!-A-N /X ^N-q-r2 fI /j 
A3 A4 



or its salt, in the above formulas/ 
R 2 , R 3 , R 4 , A, Q and X are each as defined above, 
R* is aryl which is substituted with nitro, and 
R^ is aryl which is substituted with amino. 

3. A pharmaceutical composition comprising a compound of 
claim 1, as an active ingredient/ in association with a 
pharmaceutically acceptable, substantially non-toxic 
carrier or excipient. 

4. A compound of claim 1 for use as a medicament. 

5. A method for therapeutic treatment and/or prevention of 
amnesia/ dementia or senile dementia which comprises 
administering an effective amount of a compound of claim 
1 to mammals. 

6. Use of a compound of claim 1 for manufacture of a 
medicament for treating and/or preventing amnesia/ 
dementia or senile dementia in mammals. 
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